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A multidisciplinary approach was followed in this taxonomic revision of the genus Ectadium E. Mey. In addition 
to macromorphology, the leaf anatomy and pollen morphology were also studied and the results used to aid in 
taxon delimitation. A key, descriptions and a distribution map to the taxa are provided. The status of E. virga-
tum var. latifolium Schinz, E. virga tum var. rotundifolium H. Huber and E. virgatum var. virgatum H. Huber are 
raised to species level: viz. E. latifolium (Schinz) N.E. Br., E. rotundifolium (H . Huber) Venter & Kotze and E. 
virgatum E. Mey. 
'n Multidissiplinere benadering is met die taksonomiese hersiening van die genus Ectadium E. Mey. gevolg. 
Benewens die uitwendige morfologie, is die blaaranatomie en stuifmeelmorfologie ook bestudeer en die 
resultate gebruik om met spesiesafbakening te help. 'n Sleutel, beskrywings en verspreidingskaarte van die 
taksa word verskaf. Die status van E. virgatum var. latifolium (Schinz), E. virgatum var. rotundifolium H. Huber 
en E. virga tum var. virgatum H. Huber word verhoog na spesievlak: nl. E. latifolium (Schinz) N.E. Br., E. rotun-
difolium (H. Huber) Venter & Kotze en E. virga tum E. Mey. 
Keywords: Anatomy, Ectadium, Periplocaceae, pollen, taxonomy 
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Introduction 
The family Periplocaceae was formerly a subfamily 
(Periplocoideae) of the Asclepiadaceae, but raised to 
family status by Schlechter (1924), Bullock (1957) and 
Dyer (1975). Of the 50 genera presently included in the 
Periplocaceae, approximately 20 occur in Africa. 
Among these Raphionacme Harv . is the largest with 35 
species endemic to Africa (Verhoeven & Venter 1988) 
and one endemic to Arabia (Miller & Biagi 1988). 
Raphionacme is also the only herbaceous genus, 
although a number of its species are herbaceous 
climbers. Most of the other genera in this family are 
lianas, and a small number such as Ectadium E. Mey . are 
shrubs . 
E . Meyer described the species Ectadium virgatum in 
1838, to this Schinz (1888) added a new variety, E. 
virgatum var. latifolium . This variety was later raised to 
species level by N.E. Brown in 1907. Huber (1962) 
described a third taxon, namely E. virgatum var. 
rotundifolium. In 1967 Huber revised the Periplocaceae 
of South West Africa/Namibia, and distinguished three 
varieties in E. virgatum namely virgatum, latifolium and 
rotundifolium. 
This paper on the taxonomy of Ectadium, constitutes 
part of a taxonomic revision involving all the African 
taxa of the Periplocaceae. A multidisciplinary approach 
has been followed in an attempt to find characters that 
can be used to help in the delimitation of the taxa 
concerned. Besides a morphological study accompanied 
by extensive field work, anatomical and palynological 
investigations were also undertaken. 
In this study the following taxa are recognized: 
E. latifolium (Schinz) N.E. Br. 
E. rotundifolium (H. Huber) Venter & Kotze 
E. virgatum E . Mey. 
Methods and Results 
Pollen morphology 
Pollen was taken from either herbarium specimens or 
from material collected in natural habitats. Pollen 
sources are indicated in Table 1. For both light micros-
copy (LM) and scanning electron microscopy (SEM) 
study , pollen was acetolysed according to the method of 
Erdtman (1960) and prepared and investigated as 
described by Verhoeven & Venter (1988) . 
For transmission electron mic~oscopy (TEM) fresh 
material was used. Pollen carriers with pollen were fixed 
in 3% phosphate buffered glutaraldehyde (0.1 mol dm-3 
phosphate buffer, pH 7.0), postfixed in 1% osmium 
tetroxide, dehydrated in ethyl alcohol and embedded in 
Spurr's low viscosity resin . Sections were cut with a 
diamond knife, stained with uranyl acetate, followed by 
lead citrate and examined with a Philips 300 electron 
microscope at 60 kV . 
The terminology of Faegri & Iversen (1964) was used 
in the description of the pollen grains. 
Pollen grains united in uniplanar tetrads with the 
grains arranged tetragonally (Figure 1) or rhomboidally 
(Figure 2) or as muItiplanar tetrads with the grains 
arranged tetrahedrally (Figure 3) or decussately (Figure 
4). The most common arrangements are rhomboidal and 
tetrahedral. Size of tetrads varies from 35-49.5 x 
28-40.5 j.Lm (tetragonal) to 36-56 x 28-44 j.Lm 
(rhomboidal) (Table 2) . Individual grains of the tetrads 
have 4-6 pores. Pores are round, semi-circular or irreg-
ular and are usually opposite to each other and restricted 
to the junction area of adjacent grains (Figure 3). Pores 
are sometimes covered with a thin layer of exine material 
(Figures 3 & 4). 
The exine is smooth and covered with a thin electron-
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Table 1 Species and voucher specimens from which pollen was studied 
Taxon Collector Locality Herbarium 
E. latifolium 1 Dinter 38]7,7 Jul. 1922 Rote Kuppe, SW A BOL 
(Schinz) N.E. Br. 2 Giess & Robinson 13234, Liideritz, SW A WIND 
21 Jan. 1974 
3 Verhoeven 157, Bogenfels, SW A BLFU 
25 Aug. 1983 
4 Verhoeven ]53, Liideritz, SW A BLFU 
24 Aug. 1983 
E. rotundifolium 1 Venter 9049, 31 Oct. 1984 Unjab-mouth, SW A BLFU 
(H uber) Venter 2 Giess, Yolk & Bleissner 6205, Unjab-mouth, SWA WIND 
& Kotze 4 Apr. 1963 
3 Giess 9078, 9 Jan. 1966 Sanitatas, SW A NBG 
4 Venter 9023,31 Oct. 1984 Unjab mouth, SWA BLFU 
E. virgatum 1 Giess ]380], 2 Nov. 1975 Vioolsdrif, RSA WIND 
E. Mey. 2 Meyer 9057, Sept. 1925 Richtersveld, RSA STE 
3 Le Roux & Ramsey 222, Oranjemund , SWA PRU 
27 Aug. 1978 
4 Van laarsveld 4308, Oranjemund, SW A NBG 
12 Aug. 1979 
Figures 1-4 Scanning electron micrographs of tetrads of Ectadium species. 1. E. rotundifolium [Venter 9023 (BLFU)] tegra-
gonai tetrad. 2. E. virgatum [Ie Roux & Ramsey 222 (PRU)] rhomboidal tetrad. 3. E. virgatum [Meyer 9057 (STE)] tetrahedral 
tetrad. 4. E. latifolium [Giess & Robinson 13234 (WIND)] decussate tetrad. Scale bar = 1 fLm. 
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Table 2 Diameter of pollen tetrads (f-Lm) 
Taxon Tetragonal Rhomboidal 
Ectadium latifolium 39(35-42)±2.5x 41(39-45)±2.2x 
32(28-33)± 1.6 34(30-39) ±2.5 
2 39(35-43)±2.6x 42(38-45)±2.3x 
34(31-36)± 1.7 37(31.5-41)±2.5 
3 48(47-49.5)±2.5x 47(42-51)±2.2x 
37(35-39)±1.7 40(36-44)±2.3 
4 36x34 41(36-54)±4.1 x 
35(32-39)±1.9 
Mean 39x33 43x37 
Ectadium rotundifolium 41 x33 44(39-55)±4.6x 
36(32-40.5)±2.6 
2 44(40.5-54)±3.9 
36(31.5-40)±2.6 
3 44(40.5-56) ±4.2x 
35(31-39)± 1.8 
4 43(42-43)±0.7x 39(36-40.5) ± 1.4x 
40(40-40.5)±0.4 34(31.5-36)±1.8 
Mean 42x38 43x35 
Ectadium virgatum 42x36 43( 40 .5-46) ± 1. 9 x 
38(35-40.5)±2.1 
2 43( 40.5-46)±2.2 x 
38(36-39)± 1.4 
3 41 (36-46)±3.5x 42(42-46)±2.1x 
35(32-40.5)±3.5 39(36-40.5) ± 1.8 
4 36(36-37)±0.6x 40(36-44)±2.4x 
34(32-36)±2 33(28-36) ±2.5 
Mean 40x35 42x37 
dense layer (Figure 5). Exine structure consists of an 
ektexine subtended by a granular layer. The ektexine is 
slightly thicker than the granular layer. The intine is well 
developed with often a two-layered structure because of 
the loose fibrillar structure of the outer layer. The 
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Figure 7 Pollen carrier of Ectadium virgatum [Verhoeven 240 
(BLFU)]. Scale bar = 100 J.Lm. 
internal walls are perforated (Figure 6) and have the 
same structure as the exterior wall. The common wall 
between adjacent grains has wall bridges comprising 
intine and granular layer (Figure 6). Starch grains are 
absent from the cytoplasm. 
Leaf anatomy 
Fresh material used for the anatomical study was 
obtained from plants growing in their natural habitats . 
Material for light microscopy was fixed in 3% glutaral-
dehyde (0.1 mol dm-3 phosphate buffer, pH 7.0), 
dehydrated in ethyl alcohol and embedded in Spurr's 
Figures 5--6 5. Transmission electron micrograph of E. virgatum pollen wall. 6. TEM of E. virgatum showing wall bridges in 
internal wall. EK - ektexine; G - granular layer; I - intine. Scale bar = 1 J.Lm. 
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low viscosity resin. Sections (1-3 J..lm) were cut with 
glass knives using an LKB Ultrotome III microtome. 
Sections were dried down on glass slides and contrasted 
with 0.05% (w/v) toluidine blue. 
For the scanning electron microscope, fresh material 
was fixed in 3% glutaraldehyde (0.1 mol dm-3 phosphate 
buffer, pH 7.0), post-fixed in 1% osmium tetroxide, 
dehydrated in ethyl alcohol, critical point dried and 
sputter coated with gold. The material was examined 
with an lSI 100 SEM at 20 kV. 
Lamina 
The epidermis is uniserial and covered with a relatively 
thick, smooth cuticle. The leaves are amphistomatic with 
the stomata only in stomatal crypts. Non-glandular 
unicellular trichomes are mainly confined to these 
stomatal crypts. The form of the stomatal crypts is of 
taxonomic importance. In E. rotundifolium only stoma-
tal cavities are present in the adaxial and abaxial 
epidermis (Figure 8). In E. latifolium stomatal cavities 
together with a few stomatal grooves are found (Figure 
9). In E. virgatum mainly stomatal grooves are found on 
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adaxial and abaxial epidermis (Figure 10). Adjacent to 
the epidermis there is a 1-5-cell layered collenchy-
matous hypodermis. The hypodermis is not continuous 
but interrupted at the stomatal crypts. The mesophyll 
shows a variation of the typical isobilateral structure. 
The adaxial and abaxial palisade parenchyma cells are 
continuous at the leaf margin (Figure 11). At the 
midvein the adaxial palisade parenchyma cells are 
continuous while the abaxial palisade cells are inter-
rupted by collenchyma (Figure 12). In E. latifolium and 
E. virgatum 3-4 palisade layers are present (Figure 13) 
while it can be up to six layers in E. rotundifolium 
(Figure 14). In the mesopohyll, fibres, prismatic crystals 
and laticifers are present. The fibres are mainly asso-
ciated with the vascular bundles in the form of extra-
xylary fibre strands. The vascular bundles are bicol-
lateral with the midrib vascular bundle embedded in 
parenchyma cells. In the smaller lateral veins the 
internal (adaxial) phloem may be absent. 
Petiole 
The petiole is more or less circular in transection and 
Figures 8-10 Scanning electron micrographs of leaf surfaces of Ectadium species. 8. Stomatal cavities on abaxial surface of E. 
rotundifolium (Venter 9023 (BLFU)]. 9. Stomatal cavities on abaxial surface of E. latifolium (Verhoeven 157 (BLFU)]. 10. Stoma-
tal grooves on abaxial surface of E. virgatum [Verhoeven 142 (BLFU)]. Scale bar = 100 f.Lm. 
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Figure 11 Light micrograph of E. rotundifolium [Venter 9023 
(BLFU)] leaf margin showing continuous palisade paren-
chyma cells. Scale bar = 100 /-Lm . 
sometimes adaxially flattened . The epidermis is uniserial 
and covered with a relatively thick cuticle and unicellular 
trichomes. The cortex consists of subepidermal collen-
chyma layers and parenchyma cells to the interior. 
Tanniferous cells are common in the cortex. The 
vascular tissue is arranged in a single bicollateral 
vascular bundle surrounded by parenchymatous ground 
tissue and is partially subtended by fibres. 
Taxonomy 
Ectadium E. Mey., Commentariorum de plantis 
Africae australioris: 188 (1838); Harv.: 230 (1838); 
Benth.: 742 (1876); Baill .: 303 (1891); K. Schum .: 218 
(1895); N.E. Br.: 531 (1907); Huber: 3 (1967); R.A. 
Dyer: 470 (1975). Type: Ectadium virgatum E. Mey . 
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Figure 12 Light micrograph of portion of E. latifolium 
[Verhoeven 157 (BLFU)] leaf showing continuous adaxial 
palisade parenchyma (P) at midvein. Scale bar = 200 /-Lm. 
Roots: simple taproot with lateral roots. Stems woody, 
simple or branched, young stems pilose, older stems 
glabrous . Leaves opposite and shortly petiolate; lamina 
simple, linearly ovate to narrowly ovate to obovate or 
elliptic to orbicular, coriaceous with hairy stomatal 
crypts and grooves, puberulous to tomentose becoming 
glabrous with age, base of lamina cordate, obtuse or 
narrowly cuneate , apex acuminate to acute and mucro-
nate . Inflorescence cymose, 5-20-f1owered, axillary with 
several inflorescences scattered along stem; puberulous 
to tomentose with the hairs whitish, bracts 1-2 mm long 
and subulate . Flowers pentamerous, actinomorphic, 
bisexual and partly epigynous. Sepals free, erect, ovate 
to narrowly ovate, apex acute, outside puberulous to 
tomentose, margin ciliate. Corolla trumpet-shaped, pale 
green to yellow; tube cylindrical, outside sparsely 
Figures 13-14 Light micrographs of: 13. Portion of E. latifolium [Verhoeven 157 (BLFU)] leaf showing mesophyll with 3-4 
palisade layers (P). 14. Portion of E. rotundifolium [Venter 9023 (BLFU)] leaf showing mesophyl\ with up to six palisade layers 
(P). Scale bar = 200 /-Lm. 
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puberulous to tomentose; lobes contorted anti-
clockwise, spreading , oblong with apex obtuse or 
obliquely obtuse and usually slightly helically contorted 
in older flowers, outside glabrous to sparsely puber-
ulous. Corona: lobes inserted in corolla mouth and 
alternating with corolla lobes, erect , subulate with base 
dilated and fused to bases of corolla lobes so forming 
pseudo-pouches . Stamens epipetalous, inserted near 
base of corolla tube; filaments free; anthers 2-thecous, 
hastate with triangular fertile base fused to gynostegium, 
terminal two thirds infertile, subulate , hairy and 
connivent over stigma; pollen carriers alternate to 
stamens and inserted on gynostegium, oblong, corn a-
ceous , short-stalked with basal ellipsoidal viscidium; 
pollen in tetrads, tetrads rhomboidal , tetragonal , 
tetrahedral or decussate, pores 4-6. Pistil with two free 
partly inferior ovaries, ovules numerous; styles two, 
free; gynostegium broadly angular ovate, apex acute 
with two terminal erect linear outgrowths. Fruit a 
follicle ; follicles rectilinearly opposite, narrowly to very 
narrowly ovate, apex narrowly cuneate , sparsely 
puberulous. Seed narrowly sub-ovoid, black-brown with 
carina on concave side, coma silky and silvery-white 
(Figures 7 & 18). 
Diagnostic features 
Robust , xerophytic shrubs with erect to divaricate or 
decumbent growth form . Leaves simple, coriaceous, 
linearly ovate to orbicular with hairy stomatal crypts and 
grooves . Inflorescences axillary, cymose with few to 
many flowers . Corolla trumpet-shaped, pale green to 
yellow. Corona subulate, inserted in corolla mouth. 
Stamens inserted near base of corolla tube; anthers 
hastate, terminally subulate and hairy; pollen carriers 
oblong. Gynostegium with two terminal linear out-
growths. 
Ectadium inhabits the Namib Desert coastal region 
from the Orange River in the south to the Skeleton 
Coast in the north. The habitat is very dry and varies 
from sandy river beds to stony or rocky sandplains. 
Key to the species 
la Plants spreading to decumbent; leaves elliptic to orbicular, 
21-31 mm long; restricted to Skeleton Coast Nat. Park 
north of Cape Cross ... . .. . ... . .... .. .. .. . .... 2. E. rotundifolium 
1b Plants erect to spreading; \eaves linearly ovate to narrowly 
or very narrowly ovate to narrowly or very narrowly 
obovate , seldom shorter than 40 mm ; restricted to area 
between Spencer Bay and Oranjemund ..... . .. .. .. . ..... .. .. 2. 
2a Plants with stems vimineous; leaves linearly ovate, 
length:width 14-40: 1, mainly with stomatal grooves; 
restricted to the Orange River area around Oranjemund .... 
.. .............. . .... . ...... ... ........ . .............. . . . . . 3. E . virgatum 
2b Plants with straight, hard and rigid stems; leaves narrowly 
or very narrowly ovate to narrowly or very narrowly 
obovate; length :width (3-)5-10(-18):1, mainly with 
stomatal crypts ; distributed between Bogenfels in the south 
and Spencer Bay in the north ...... .... . ..... . .. 1. E . latifolium 
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Enumeration of the species 
1. Ectadium latifolium (Schinz) N.E. Sr. in T. Dyer, 
Flora Capen sis 4: 532 (1907) . 
Ectadium virgatum var. latifolium Schinz: 261 (1888); K. 
Schum.: 218 (1895); Huber: 4 (1967). Type: South West 
AfricalNamibia: Uideritz, Schenck II (PRE! , lecto. , here 
designated) . Syntypes: Liideritz, Schenck 30 and Schinz s. n. 
(Syntypes not seen). 
An erect to spreading, sparsely branched shrub, up to 
3 m high and up to 0.5 m in diameter. Stems straight, 
hard and rigid . Leaves : petiole puberulous to glabrous , 
1-4 mm long; lamina (33-)40-70(-81) x (4-)8-14 
(-17) mm , narrowly or very narrowly ovate to narrowly 
or very narrowly obovate , apex acute with brown mucro 
0.5-1 mm long, base cuneate to narrowly cuneate, with 
many irregular stomatal crypts and few grooves. Inflores-
cence with 1-3 monochasial branches and 2-5 flowers 
per monochasium; peduncle (6-)10-20(-41) mm long; 
pedicel (2-)4-9(-21) mm long; bracts 2-5 mm long. 
Sepals 5-8 x 2 mm. Corolla: tube 4-5 mm long, lobes 
5-7 x 2-3 mm. Corona: lobes 2 mm long , base of 
margin entire to dentate . Stamens: filaments 0.5 mm 
long, anthers 2-4 mm long; pollen carriers 1 x 0.5 mm; 
pollen grains in tetrads arranged tetragonally (39 x 33 
f-lm) , rhomboidally (43 x 39 f-lm), tetrahedrally or 
decussately. Pistil: ovary 1 x 1 mm, style 0.5 mm long, 
gynostegium 1 x 1 mm. Fruit (31-)4(}-'{)0(-81) X 
(3-)8-12(-17) mm. Seed (3-)5-9(-11) x 1-4 mm, 
coma 10-20(-24) mm long (Figures 9 & 15). 
Diagnostic features 
Shrub erect to spreading , stems simple to branched, 
erect, hard and rigid. Leaves narrowly or very narrowly 
ovate to narrowly or very narrowly obovate, (34-) 
40-70(-84) mm long, length:width 5-10:1. 
E. latifolium is distributed from Spencer Bay in the 
north to the Klinghardt Mountains and Bogenfels in the 
south (Figure 16). It is generally found against granite 
hills covered with coarse gravel and sand, or in deep 
sand against dunes. 
Flowering and fruiting take place from September to 
March. 
Specimens examined 
- 2514 (Spencer Bay) : Spencer Bay north , c. 1.5 km from 
coast (- DB), Giess & Robinson 13172 (M, PRE, WIND) . 
- 2515 (Awasib): Uri-Hauchab Mountains (-AC), Seely 2024 
(WIND); Uri-Hauchab Mountains (-AD) , Seely & Robinson 
270 (WIND) , Horn 59 (WIND) . 
- 2615 (Liideritz): 30 km E. of Liideritz (- BA), lankowitz 
255 (WIND); Grasplatz (-CA) , Lavranos & Pehlemann 19638 
(WIND), Venter 9161 (BLFU) ; Kahlkopf (-CA) , Kinges 2730 
(M, PRE); Kovies Mountains , 32 km E . of Liideritz (- CA) , 
de Winter & Hardy 7899 (K , M, WIND) , Dinter 6290 (BM, 
BOL, G, K, M, PRE, SAM , STE , Z); c. 25 km E . of Liideritz 
(-CA) , Verhoeven 153 (BLFU) , Giess & van Vuuren 736 
(PRE, WIND) , Venter 8634 (BLFU) ; 20--25 km along the 
railway line (-CA), Peyer 1 (Z) ; Kolmanskop (-CA) , Range 
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600 (SAM); 10 km from Liideritz in Namib (-CA), Coetzee & 
Werger 1791 (K); c. 3 km from tar road on C.D .M. road 
(-CA) , Verhoeven 156 (BLFU); Liideritz (-CA), Schenck II 
(PRE), Marloth 4735 (PRE, STE); Liideritz Halbinsel 
(-CA), Lavranos & Pehlemann 19983 (WIND), Walter 43 
(WIND); Liideritz (-CA), Gerstner 6312 (PRE), Pole-Evans 
s.n. (PRE 19350); Waterhole Harub (- CB) , Giess & Robinson 
13234 (M, PRE , WIND); Rote Kuppe (-CD), Shewell 3 
(NH), Range 71029 (SAM), Dinter 1020 (K, SAM), Pearson 
4461 (BOL, K), Dinter 3817 (BM, BOL, PRE, SAM, Z). 
A 
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- 2715 (Bogenfels) : Grillental (-AB) , Wendt 59 (WIND); 16 
km inland from Pomona (-AB), Jenkins s.n . (PRE); 5 km E. 
of Bogenfels (-AD) , de Winter & Giess 6221 (BM, K, M); 
Namib coast, c. 4 km inland (-AD) , Koch & van Son, s.n. , 
an no 0111211948 (PRE) ; 7 km inland (-AD), Botes s.n . 
(NBG) ; Sinclair (- AD), Range 361 (SAM) ; Klinghardt 
Mountains (- BD), Verhoeven 157 (BLFU) . 
Locality unknown: From Orange River to Bogenfels, Range 
606 (SAM), Schinz 2048 (Z) , Pearson 5028 (BOL, K), Dinter 
1047 (Z), Range s.n.(SAM). 
lmm 
Figure 15 Ectadium latifolium. A. twig with leaves and flowers; B. twig with follicles; C. seed with coma ; D. flower; E. longitu-
dinal section of flower ; stamen; [A: Dinter 6290 (Z); B & G : Giess & Robinson 13172 (WIND); C, D , E & F: Verhoeven 157 
(BLFU)] . 
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Figure 16 Presently known geographic distribution of 
Ectadium latifolium (e), E. rotundifolium (.~) and E. virga-
tum (+). 
2. Ectadium rotundifolium (H. Huber) Venter & 
Kotze comb. et stat. nov. 
Ectadium virga tum var. rotundifolium H. Huber in 
Mitteilungen aus der Botanischen Staatssammlung Munchen 
4: 295 (1962); Huber: 4 (1967). Type: South West Africa/ 
Namibia: c. 21 km E . of Torra Bay, Giess W. 3865 (M!, holo.; 
PRE!, iso.). 
A mostly hemispherical and decumbent, sometimes 
spreading shrub, 0.5-1 m high and 1- 2 in diameter. 
Stems spreading to decumbent, often with adventitious 
roots on nodes, bark mostly suberized . Leaves: petiole 
1-2 mm long; lamina 21-31 x (11-)15-20(-26) mm, 
elliptic to orbicular, tip acuminate with 0.5 mm long 
brown mucro, base slightly cordate, sometimes rounded; 
many irregular stomatal crypts occur on both sides of 
lamina. Inflorescence with 1- 2 monochasial branches, 
each monochasium with 1-5 flowers; peduncle (2-)4-9 
(- 10) mm long; pedicel 2-3 mm long; bract 2 mm long, 
puberulous on both sides. Sepals 4-6 x 2 mm, terminal 
two thirds puberulous on inside. Corolla: tube 4-6 mm 
long, lobes 4-6 x 2-4 mm. Corona: lobes 1-3 mm 
long, base with margin entire to dentate. Stamens: 
filaments 0.5 mm long, anthers 3-4 mm long, pollen 
carriers 1 x 0.5 mm; pollen grains in tetrads arranged 
tetragonally (40 x 35 ILm), rhomboidally (42 x 37 ILm), 
tetrahedrally or decussately. Pistil: ovary 1 x 1 mm, 
style 0.5 mm long, gynostegium 1 x 1 mm. Fruit 
(32- )35-45(-48) x 5-7(-9) mm. Seed 5-10 x 2-3 
mm, coma (7- )10-15(-20) mm long (Figures 8 & 17). 
Diagnostic features 
Mostly a hemispherical decumbent shrub, sometimes 
spreading. Stems profusely branched and mostly pros-
trate with adventituous roots occurring at sand-covered 
nodes. Leaves elliptic to orbicular, 22-32 mm long, 
length:width 1-2:1. 
E. rotundifolium is distributed from Sanitatas in the 
north to Cape Cross in the south (Figure 16). It is found 
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in sandy river beds to gravelly plains or rocky localities 
near the coast. Small dunes develop around individual 
plants as wind-blown sand gathers against them . 
Flowering and fruiting take place from October to 
January. Specimens with flowers have also been collec-
ted in May. 
Specimens examined 
- 1812 (Sanitatas) : Sarusas Camp , 16 km S. of Khumib River 
(- DC), Giess 9069 (WIND); River bed N. and NE of Camp 
Cape Frio (-DC), Giess 9078 (K, M, NBG, WIND); 5 km NE 
of Sarusas (-DC), Giess & Leippert 7490 (WIND). 
- 2013 (Unjab mouth): 27 km inland of Torra Bay (- AA) , de 
Winter & Hardy 8180 (K, M, PRE , WIND); c. 21 km E. of 
Torra Bay (-AA) , Giess 3865 (M , PRE); 21 km E. of Torra 
Bay in river bed (- AA) , Merxmuller & Giess 30603 (M); 19 
km E. of Torra Bay (-AA) , Giess, Volk & Bleissner 6205 
(WIND); 18 km E . of Torra Bay (- AA), Bleissner 74 (M); c. 
16 km from Torra Bay on road to Wereldsend (- AA) , 
lankowitz lA -294 (WIND); 10 km E . of Torra Bay (- AA), 
Venter 9049 (BLFU); Mouth of Unjab River (-AA), Craven 
1107 (WIND); Skeleton Coast Nat. Park, 83 km N. of gate 
(-AC) , Venter 9023 (BLFU) ; Kaoko Veld , c. 40 km from 
cO<j,St N. of Unjab River (-DA), Kers 1876 (M); Haub River 
(-CD), Craven & Craven 267 (WIND). 
- 2113 (Cape Cross); Ugab River mouth (-BA), Muller & 
Loutit 1229 (WIND); 8 km SE of Ugab River settlement 
(- BB) , Muller & Loutit 1508 (WIND). 
3. Ectadium virgatum E. Mey., Commentariorum 
de plantis Africae australioris: 188 (1838); Harv.: 230 
(1838); K. Schum.: 218 (1895); N.E. Br.: 531 (1907); 
Huber: 4 (1967). Type: Republic of South Africa: Rich-
tersveld, Bank of Orange River between Natvoet and 
Gariep, Drege, I.G. 3047 (Bt , holo. ; PRE!, lecto . , here 
designated; G!; SAM!). 
An erect to spreading, muItiramose shrub up to 3 m high 
and 1 m in diameter. Stems simple to branched, and 
vimineous. Leaves: petiole puberulous to glabrous, 1-5 
mm long; lamina (46-)58-80(-98) x (2-)3-4(-5) 
mm, linearly ovate, apex acuminate with 0.5-1 mm long 
brown mucro, base narrowly cuneate, adaxially with few 
to many stomatal grooves and sometimes also crypts, 
abaxially with many stomatal grooves and fewer crypts. 
Inflorescence with 1-5 monochasial branches and up to 
10 flowers per monochasium; peduncle (4-)7-14(- 19) 
mm long; pedicel 2-5 mm long; bracts 2-5 mm long . 
Sepals 4-7 x 2 mm. Corolla: tube 4-5 mm long, lobes 
4-7 x 2- 3 mm, apex usually obliquely obtuse . Corona 3 
mm long, base with margin entire. Stamens: filaments 
0.5 mm long, anthers 2-4 mm long, pollen carriers 1 x 
0.5 mm; pollen grains in tetrads arranged tetragonally 
(42 x 38 ILm), rhomboidally (43 x 35 ILm), tetra-
hedrally or decussately. Pistil: ovary 1 x 1 mm, style 0.5 
mm long, gynostegium 1 x 1 mm. Fruit (36-)45-70 
(-111) x 5-9 mm. Seed 5-8 x 1-3 mm, coma 11-14 
mm long (Figures 10 & 18). 
S.Afr.J. Bot., 1990,56(1) 
Diagnostic features 
Shrub, erect to spreading. Stems mostly branched and 
vimineous. Leaves linearly ovate, (47-)6(}-80(-99) 
mm long, length:width 14-40:l. 
E. virgatum is distributed throughout the lower 
Orange River area of the Cape Province, and in South 
West AfricaINamibia it is found in the vicinity of 
Oranjemund in the Orange river bed (Figure 16). It is 
generally found in dry river beds and on alluvial river 
banks. 
Flowering and fruiting take place from September to 
A 
L--...J 
10mm 
lmm 
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March. Specimens with flowers have also been collected 
in May and August. 
Specimens examined 
- 2816 (Oranjemund): Ochta (-BB), van laarsveld 4308 
(NBG), Verhoeven 240 (BLFU); Sendelingsdrif (-BB), Herre 
12071 (STE), Range 1559 (SAM), Merxmiiller & Giess 3270 
(M, PRE, WIND); Orange River at Pokkiespram (-BB), 
Werger 465 (K, PRE, WIND); Oranjemund (-BB), Leistner 
3418 (K, PRE, SRGH, WIND), Owen-Smith 1289 (WIND); 
Anniesfontein (-BD), Werdermann & Oberdieck 593 (K, 
PRE); Orange River between Natvoet and Gariep (-DB), 
B 
10mm 
Figure 17 Ectadium rotundifolium. A. twig with leaves and flowers; B. twig with follicles; C. seed with coma; D. flower; E. 
longitudinal section of flower; F. stamen. [A: Giess 9078 (NBG); B & C: Venter 9049 (BLFU); D, E, F, G: Venter 9049 (BLFU)]. 
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Drege 3047, (G, K, PRE, SAM); Orange River at Swartwater 
(-DA), Herre 12069 (STE); Grootderm, 16 km from 
Oranjemund (-DA), Macdonald 91 (BM), Pillans 5614 
(BOL, K), Hardy 617 (BM, K, PRE, SRGH); Orange River at 
Arries Drift (-DA), Marloth 12388 (PRE , STE), van Breda 
]334 (K, M, PRE) , Schenck 260 (Z); Between Arries Drift and 
Beesbank (-DA) , Ie Roux & Ramsey 222 (PRU), Verhoeven 
142 (BLFU). 
Locality unknown: Namaqualand, Meyer 9057 (STE). 
- 2816 (Oranjemund) : Orange River at Daberas (-BA) , 
A 
L--J 
10mm 
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Hardy 2561 (K, PRE, SRGH) ; Jakkalsberge, in river bed at 
Rooilepel (-BA) , de Winter & Giess 6177 (G, K, M, PRE, 
WIND, Z); Liideritz, Jakkalsberge (-BA), Merxmiiller & 
Geiss 2308 (M, PRE, WIND); Gais area E . of Hohenfels Lus 
(-DB), de Winter & Giess 6178 (K , M, PRE , SRGH) . 
- 2817 (Vioolsdrif): Orange River, 3 km W. of Nuab River 
mouth (-AA) , Giess 13801 (K, M, SRGH, WIND); Orange 
River, 1.1 km S. of Bethanie Drift (-AA), Pearson 6043 (BM, 
BOL, K). 
Locality unknown: Range 594 (SAM) . 
L-.J 
lmm 
B 
L.--..." 
10mm 
F 
'----' 
Imm 
Figure 18 Ectadlum virgatum. A. twig with \eaves and flowers; B. twig with follicles; C. seed with coma; D. flower; E. longi-
tudinal section of flower; F. stamen . [A : Owen-Smith 1289 (WIND); B-G Verhoeven 240 (BLFU)]. 
S.Afr.J. Bot., 1990,56(1) 
Discussion 
Ectadiurn virgaturn was described by E. Meyer in 1838. 
In 1888 Schinz described E. virgaturn var. latifoliurn. 
This variety was raised to species level by N.E. Brown in 
1907. Brown's reasons for doing this were: the larger 
flowers and larger leaves found in E. latifoliurn. The 
leaves he said were also about twice as thick as the leaves 
of E. virgaturn, and the stomatal cavities present in the 
leaves of E. latifoliurn were absent in E. virgaturn. In 
1962 Huber described a third taxon, namely E. virgaturn 
var. rotundifoliurn. Despite the divergent leaf form, 
elliptical to circular, Huber (1962) found it unjustifiable 
to distinguish the taxon at species level. He considered 
the different leaf form as a northern extension of E . 
virgaturn. In 1967 Huber described the Periplocaceae of 
South West Africa/Namibia in which he distinguished 
three varieties in E. virgaturn, namely var. latifoliurn, 
rotundifoliurn and virgaturn. 
The compelling question is whether E. latifoliurn, E. 
rotundifoliurn and E. virgaturn should be considered as 
species, or as subspecies, or as varieties of E. virgaturn. 
The present authors found, after an elaborate study 
which included the investigation of many herbarium 
specimens, plants in the veld, anatomy and palynology 
that enough differences exist between the varieties to 
raise them to species level, a change that agrees with the 
view held by Brown 1907. Although no single disting-
uishing characteristic can be presented for the decision, a 
number of small but significant differences occur 
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between the three taxa (Table 3) . In E. rotundifoliurn the 
leaves are elliptic to rotund with a length:width ratio of 
1-2: 1 and this characteristic clearly distinguishes E. 
rotundifoliurn from E. latifoliurn and E. virgaturn. In 
comparison the leaves of E. virgaturn are linearly ovate 
with a length:width ratio of 14-40:1 while in E. 
latifoliurn they are narrowly to very narrowly ovate or 
narrowly to very narrowly obovate with a length:width 
ratio of 5-10:1. The stomatal grooves which occur in the 
adaxial and abaxial leaf surface of E. virgaturn disting-
uishes this taxon from E. rotundifoliurn and E . latifoliurn 
in which mainly stomatal cavaties occur. As far as the 
inflorescence is concerned E. latifoliurn has 1-3, E. 
rotundifoliurn 1-2 and E. virgaturn 1-5 monochasial 
branches . Although growth form has not been used in 
past taxonomical treatments of this genus, the decum-
bent to spreading growth form, with adventitious roots 
at sand-covered nodes distinguish E . rotundifoliurn from 
E. latifoliurn and E. virgaturn, these latter taxa have an 
erect to spreading growth form. The distribution areas of 
the three species are also clearly delimited. E. 
rotundifoliurn is clearly disjunct in distribution from E. 
latifoliurn and E. virgaturn while these latter two species 
are adjacent but not overlapping. 
Brown (1907) alleged that the flowers of E . latifoliurn 
are larger than those of E . virgaturn and consequently 
diagnostically important. However, the flowers of both 
species fall in the same size range and this characteristic 
is therefore insignificant. In Figures 15, 17 and 18 small 
differences are depicted between the flowers of the three 
Table 3 Diagnostic characteristics of the species of Ectadium 
Habit : 
Stems: 
Leaves: 
Inflorescence: 
Flower: 
Habitat: 
E. latifolium 
slender and erect 
sparsely branched 
diameter up to 0.5 m 
rigid and erect to spreading 
bark smooth and thin 
without adventitious roots 
narrowly or very narrowly ovate 
to narrowly or very narrowly obovate 
texture rigid 
palisade 3-4-la yered 
numerous stomatal crypts and 
few grooves 
40-70x8-14 mm 
ratio of length to width: 5-10: 1 
monochasial branches 1-3 
2-5 flowers per monochasium 
peduncle 10-20 mm long 
pedicel 4-9 mm long 
margin of corona lobe base entire 
to dentate 
rock crevices and sand on rock 
E. rotundifolium 
hemispherically decumbent 
well branched 
diameter 1-2 m 
decumbent to sometimes 
spreading 
bark corky 
adventitious roots present 
elliptic to orbicular 
texture rigid 
palisade up to 6-layered 
numerous stomatal crypts 
21-31 x 15-20 mm 
ratio 1-2:1 
branches 1-2 
E. virgatum 
slender and erect 
profusely branched 
diameter up to 1 m 
vimineous 
bark smooth and thin 
without adventitious roots 
linearly ovate 
texture supple 
palisade 3-4-layered 
numerous stomatal grooves 
80x34 mm 
ratio: 14-40: 1 
branches 1-5 
1-5 flowers per monochasium up to 10 flowers per monochasium 
peduncle 4-9 mm long peduncle 7-14 mm long 
pedicel 2-3 mm long pedicel 2-5 mm long 
margin entire to dentate margin entire 
river beds , gravel plains and river banks and -beds on deep sand 
rocky localitites 
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taxa but diagnostically these differences are also insignif-
icant since the characteristics intergrade. The only 
anatomical feature of the lamina which can be used to 
distinguish between the three taxa is the number of 
palisade layers. In E. latifolium and E. virgatum 3-4 
palisade layers are present while there can be up to six 
layers in E. rotundifolium. The pollen morphology of the 
three species is identical. The typical Periplocaceae 
tetrads occur in the pollen of Ectadium. The pollen 
morphology is also very similar to that of Tacazzea 
Decm~., especially T. apiculata D. Oliv., T. rosmarini-
folia (Decne.) N.E. Br. and T. venosa Decne. (Verhoe-
ven et al. 1989). 
From this study it is clear that E. rotundifolium can 
eC\sily be distinguished from the other two species . 
Although E. latifolium and E. virgatum are closely 
related they can also be distinguished by a combination 
of characteristics rather than a single characteristic. 
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